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(54) Structure of fuel pouring inlet 

(57) An elastic arm part (14) is provided on an outer 
periphery of a cylinder part (1 1) of a cap (1), and a pro- 
jection (25)is formed in an outer periphery of an opening 
part (20). When the cap (1) is loosened, the arm part 
(14) engages the projection and is elastically deformed 
and after releasing the engagement of the arm part (14) 
and the projection (25), an engagement between a first 
screw part (12) and a second screw part (24)is 
released. Even if an engaging distance between a first 
screw part (12) and a second screw part (24) is short, 
the cap (1)is prevented from rapidly opening, and it is 
possible to lengthen a time a fuel steam is slowly dis- 
charged from the opening part. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001 ] The present invention relates to an engagi ng 
structure of a fuel cap and a filler neck pipe for a fuel 
pouring inlet of automobile. 

[0002] The present application is based on Japa- 
nese Patent Application No. Hei. 10-333160, which is 
incorporated herein by reference. 

2. Description of the Related Art 

[0003] A filler neck pipe extending from a fuel tank 
has an opening toward the fuel pouring inlet of automo- 
bile, and the opening is screwed in engagement with the 
fuel cap. In short, a first screw threaded in an outer 
periphery of the fuel cap and a second screw threaded 
in an inner periphery of the filler neck pipe are engaged, 
so that a sealing part of a fuel cap is fast to the opening 
of the filler neck pipe so as to close the opening of the 
filler neck pipe and prevent a fuel steam from volatiliza- 
tion. The filler cap is, when pouring the fuel, taken off 
from the filler neck pipe by rotating the fuel cap, e.g.. in 
a counterclockwise direction, and if, after pouring the 
fuel, the fuel cap is put on the opening of the filler neck 
pipe and is rotated, e.g.. in a clockwise direction, the 
opening of the filler neck pipe is closed. 
[0004] When fastening the fuel cap onto the open- 
ing of the filler neck pipe, the fastening should go on 
until the sealing portion of the fuel cap is fast to the 
opening of the filler neck pipe and is exactly sealed. 
[0005] Fuel caps housing therein torque detecting 
mechanism and sound mechanism have recently been 
known. In the fuel cap having the torque detecting 
mechanism, when rotating the fuel cap until a neces- 
sary tightening amount that the sealing part of the fuel 
cap is closely attached to the opening of the filler neck 
pipe, the torque detecting mechanism works to cause 
the fuel cap to run idle and cause the sound mechanism 
to issue a sound to notify with a sound that the fuel cap 
is tightened up to the necessary tightening amount. An 
operator can recognize thereby that the fuel cap is 
exactly tightened, and a dullness or loosening of the 
sealing portion by over-tightening can be prevented. 
[0006] Since pressure of the fuel steam in a fuel 
tank is increased at high temperature time in midsum- 
mer, the fuel steam or the fuel may be spouted at once 
from the opening of the filler neck pipe at the same time 
when the fuel cap is removed. So, in conventional struc- 
tures of the fuel pouring inlet, an engaging distance 
between the first screw part in the fuel cap and the sec- 
ond screw part in the opening of the filler neck pipe is 
lengthened to make difficult rapid opening of the cap so 
that the fuel steam slowly discharged from a space 
between both until taking off the fuel cap so as to pre- 


vent abrupt spouting of the fuel steam. 
[0007] Incidentally, if the engaging distance 
between the first screw part of the fuel cap and a sec- 
ond screw part in the opening of the filler neck pipe is 

5 lengthened, such a problem will arise that a person eas- 
ily misunderstands that the screwing is finished before 
the torque detecting mechanism works. In this case, the 
sealing property of the cap is insufficient to allow the 
fuel steam to run away in an atmospheric air. 

10 [0008] On the other hand, rf the engaging distance 
between the first screw part and the second screw part 
is shortened, it is easy to open and close the cap, but 
the inconveniences as mentioned above are easy to 
occur. 

15 

SUMMARY OF THE INVENTION 

[0009] The invention is to solve such an exclusive 
event, and it is an object of the invention that one step or 

20 a plurality of steps are introduced before releasing the 
engagement between the first screw part of the fuel cap 
and the second screw part of the opening part of the 
filler neck pipe, so that, though the engaging distance of 
the first screw part and the second screw part is short- 

25 ened, slowly discharging time of the fuel steam may be 
lengthened, thereby to securely avoid abruptly spouting 
of the fuel steam or rapidly opening of the fuel cap. 
[0010] The structure of the fuel pouring inlet 
according to the first aspect of the invention is achieved 

30 by furnishing a first engaging part having elasticity and 
elastically deforming in circumferential direction or 
diameter direction in one sides of an outer periphery of 
the cylinder part and an inner periphery of the opening, 
and a second engaging part engageable with the first 

35 engaging part in another sides of the outer periphery of 
the cylinder part and the inner periphery of the opening. 
When mounting the cap, the first engaging part is 
engaged with the second engaging part and is elasti- 
cally deformed, and after releasing the engagement of 

40 the first engaging part and the second engaging part, 
the first screw part and the second screw part is 
screwed whereby the cap is fitted and secured on the 
filler neck pipe. When removing the cap, the first engag- 
ing part is engaged with the second engaging part and 

45 is elastically deformed,- and after releasing the engage- 
ment of the first engaging part and the second engaging 
part, the engagement between the cap and the filler 
neck pipe is released. 
, [0011] In the structure of the fuel pouring inlet 

so according to the present invention, the first engaging 
part can be constituted by an arm part having elasticity 
defined in the outer periphery of the cylinder part, and 
the second engaging part can be constituted by a pro- 
jection defined in the inner periphery of the opening 

55 part. 

[0012] In the structure of the fuel pouring inlet 
according to the present invention, the first engaging 
part can be substantially V-shaped, projecting from the 
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outer periphery of the cylinder part and elastically 
deformable. following the outer periphery, in directions 
that one end of the first engaging part is near to and 
remote from another end, and the second engaging part 
can be constituted by a notch for allowing the engaging 5 
part defined in the second screw part to pass under a 
condition of being elastically deformed. 
[0013] The struct-.^ of the fuel pouring inlet 
according to the present invention, the first engaging 
part can be constituted by a convex part elastically 10 
deformable as rising and setting in a diameter direction 
from the outer periphery of the cylinder part, and the 
second engaging part can be constituted by the second 
screw in itself, and the convex part passes the second 
screw part under a condition that it is set from the cylin- 15 
der part, and the first screw part is composed which is 
engageable with the second screw part under a condi- 
tion that the convex part projects from the cylinder part. 
[0014] Features and advantages of the invention 
will be evident from the following detailed description of 20 
the preferred embodiments described in conjunction 
with the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 

[001 5] In the accompanying drawings: 

Fig.1 A shows a cross sectional view of the structure 
of the fuel pouring inlet according to a first embodi- 
ment of the invention, Fig.1 B shows a plan view of 30 
an opening part in view from the upper side, and 
Fig.1 C shows a perspective view showing a state 
where a cap is removed from a filler neck pipe; 
Fig. 2 shows an elementary cross sectional view of 
modification of the structure of the fuel pouring inlet 
according to the first embodiment of the invention; 
Fig. 3 shows an elementary cross sectional view of 
modification of the structure of the fuel pouring inlet 
according to the first embodiment of the invention; 
Fig. 4 shows an elementary cross sectional view of 
modification of the structure of the fuel pouring inlet 
according to the first embodiment of the invention; 
Fig. 5 shows an elementary cross sectional view of 
modification of the structure of the fuel pouring inlet 
according to the first embodiment of the invention; 
Fig.6 shows an elementary cross sectional view of 
the structure of the fuel pouring inlet according to a 
second embodiment of the invention; . 
Fig. 7 shows an elementary cross sectional view 
showing working of the structure of the fuel pouring 
inlet according the second embodiment of the 
invention; 

Fig. 8 shows an elementary cross sectional view 
showing working of the structure of the fuel pouring 
inlet according to the second embodiment of the 
invention; 

Fig. 9 shows an elementary cross sectional view of 
modification of the structure of the fuel pouring inlet 


according to the second embodiment of the inven- 
tion; 

Fig. 10 shows an elementary cross sectional view 
showing working of the structure of the fuel pouring 
inlet according to a third embodiment of the inven- 
tion; 

Fig.1 1 shows a transverse sectional view of the 
structure of the fuel pouring inlet of Fig. 10; and 
Figs. 12 shows modification of the structure of the 
fuel pouring inlet according to the third embodiment 
of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0016] In the structure of the fuel pouring inlet 
described in the first invention, when attaching the cap 
onto the filler neck pipe, at first the cylinder part is 
inserted in the opening part, and a screw starting end 
part of the first screw part is engaged with a screw end 
part of the second screw part. For example, in case that 
the first engaging part and the second engaging part 
are formed respectively from the screw starting end to a 
screw terminal end. by rotating the cap, e.g., clockwise, 
the cylinder part advances in the opening part by the 
screwing of the first screw part and the second screw 
part. 

[0017] At this time, when the first engaging part and 
the second engaging part are engaged, an operator 
feels resistance by the elastic deformation of the first 
engaging part and recognizes the screwing. When the 
screwing is further advanced, the engagement between 
the first engaging part and the second engaging part is 
released, and the operator feels no resistance. If the 
structure is designed such that the screwing is ended at 
this point, he ends the fastening. If tine structure is 
designed such that the screwing is ended after this 
point, he will end after further rotation of the cap. 
[0018] In case that the structure is designed such 
that the screwing is accomplished at a time when the 
engagement between the first engaging part and the 
second engagement is released, the elasticity of the 
first engaging part can be functioned as a conventional 
torque detecting mechanism does. But in this case, if 
the sealing part of the cap is dull or deteriorated, the 
sealing property of the filler neck pipe is often lowered 
by the cap. Therefore, it is preferable that the structure 
is designed such that the screwing is ended after further 
screwing than the time when the engagement between 
the first engaging part and the second engaging part is 
released. In a latter case, it is desirous that the same 
torque detecting mechanism and the sound mechanism 
as the related art are provided so as to prevent the seal- 
ing portion from being made dull by over tightening 
[001 9] When the cap is removed from the filler neck 
pipe for supplying an oil, rf rotating the cap, e.g., coun- 
terclockwise, the cylinder part is retreated to the open- 
ing side in the opening part by the screwing between the 


40 


45 


SO 


3 

BNSDOCIO. <EP 10O4468A2J > 


5 


EP 1 004 468 A2 


6 


first screw part and the second screw part. The sealing 
property of the sealing part is released thereby, so that 
the fuel seam is gradually discharged. By more loosen- 
ing the cap, the first engaging part and the second 
engaging part are engaged. 

[0020] The pressure of the fuel steam in the filler 
neck pipe acts on the pipe in a direction discharging 
from the opening part. On the other hand, the structure 
is composed such that the elastic force of the first 
engaging part acts in the circumferential direction or the 
diameter direction of the cylinder part. Therefore, even if 
the pressure of the fuel steam in the filler neck pipe is 
high, the engagement between the first engaging part 
and the second engaging part is not released by such 
pressure, rather the cap is prevented from rapidly open- 
ing by the engagement between the first engaging part 
and the second engaging part. 

[0021] After engaging the first engaging part and 
the second engaging part, the operator feels resistance 
by the elastic deformation of the second engaging part 
and recognizes the screwing will be released soon. Fur- 
ther, if the cap is more loosened, he feels.no resistance 
by releasing the engagement between the first engag- 
ing part and the second engaging part. If the structure is 
designed such that the engagement between the cap 
and the filler neck pipe is released at this time, the oper- 
ator takes off the cap and ends the work. If the structure 
is designed such that the cap is further loosened than 
this time point and taken off, he will further rotate the 
cap to take it off. 

[0022] According to the structure of the fuel pouring 
inlet as described in the first invention, even if the 
engaging distance between the the first screw part and 
the second screw part is short, the cap is prevented 
from rapidly opening by the engagement between the 
first engaging part and the second engaging part. Also 
under a condition that the first engaging part and the 
second engaging part are engaged, the fuel steam can 
be easily discharged from the opening part. If the 
engaging distance between the first screw part and the 
second screw part is shortened, a time that the fuel 
steam is slowly released from the opening part can be 
shortened and such disadvantage can be avoided that 
the fuel steam is spouted on taking off the cap. 
[0023] According to the structure of the fuel pouring 
inlet as described in the second invention, the first 
engaging part is an arm part having elasticity defined in 
the outer periphery of the cylinder part, and the second 
engaging part is a projection defined in the inner periph- 
ery of the opening part. The engagement between the 
arm part and the projection avoids the cap from rapidly 
opening part. Also under a condition that the arm part 
and the projection are engaged, the fuel steam can be 
easily discharged, and the disadvantage that the fuel 
steam is spouted from the opening part on taking off the 
cap can be avoided. 

[0024] According to the structure of the fuel pouring 
inlet as described in the third invention, the first engag- 


ing part is substantially V-shaped, projecting from the 
outer periphery of the cylinder part and elastically 
deformable, following the outer periphery, in directions 
that one end of the first engaging part is near to and 

5 remote from another end, and the second engaging part 
is a notch for allowing the engaging part defined in the 
second screw part to pass under a condition of being 
elastically deformed. Thus, the engagement between 
the engaging part and the notch prevents the cap from 

to rapidly opening part. Also under a condition that the 
engaging part and the notch are engaged, the fuel 
steam can be easily discharged, so that the time that 
the fuel steam is slowly released from the opening part 
can be lengthened, and the disadvantage that the fuel 

75 steam is spouted on taking off the cap can be avoided. 
[0025] In the case of the structure of the fuel pour- 
ing inlet as described in the third invention, when 
removing the cap, the cap is rotated until the engaging 
part is engaged with the notch, and is further rotated so 

20 that the engaging part is elastically deformed to allow 
the notch to pass, and the cap is pulled thereafter. 
Namely, two step actions of rotation and pull are neces- 
sary, so that the time that the fuel stem is released in the 
atmospheric air can be more lengthened, and the disad- 

25 vantage that the fuel steam is spouted on taking off the 
cap can be avoided. 

[0026] According to the structure of the fuel pouring 
inlet as described in the fourth invention, the f irst engag- 
ing part is a convex part elastically deformable as rising 

30 and setting in a diameter direction from the outer 
periphery of the cylinder part, and the second engaging 
part is composed of the second screw in itself, and the 
convex part passes the second screw part under a con- 
dition that it is set from the cylinder part, and the first 

35 screw part is composed which is engageable with the 
second screw part under a condition that the convex 
part projects from the cylinder part. 
[0027] When the cap is attached onto the filler neck 
pipe, at first the cylinder is inserted into the opening 

40 part, and then the convex part is pressed by the second 
screw part and elastically deformed as it is set in the cyl- 
inder part, so that the convex gets over the second 
screw part, and at the same time it is elastically 
deformed due to reaction force and projected from the 

45 cylinder. Thus the convex functions as the first screw 
part and screws the second engaging part. 
[0028] For removing the cap, when the cap is 
rotated, it is retreated in the opening direction of the f iller 
neck pipe by screwing the convex part and the second 

so screw part, and finally when the cap is pulled in the 
direction remote from the opening part, the convex part 
is elastically deformed and is released from the engage- 
ment with the second screw part, and the cap can be 
removed. Thus, the engagement between the convex 

55 part and the second screw part prevents the cap from 
rapidly opening part. Also under a condition that the 
convex part and the second screw part are engaged, 
the fuel steam can be easily discharged, so that the time 
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that the fuel steam is slowly released from the opening 
part can be lengthened, and the disadvantage that the 
fuel steam is spouted on taking off the cap can be 
avoided. 

[0029] According to the. invention, the engagement 
between the first engaging part and the second engag- 
ing part prevents the cap from rapidly opening part, and 
the time that the fuel steam ic slowly released from the 
opening part can be lengthened. Therefore, the engag- 
ing distance between the first screw part and the sec- 
ond screw part is shorter than a convention one, for 
example, being within 360 degree is desirable. Thereby, 
while keeping safety, the rotation of the cap can be 
made easy. 

[0030] When the first engaging part is the arm part, 
it is preferable that the arm part is formed to extend from 
the screw starting end of the first screw part and the 
projection is placed corresponding to a position of the 
arm part at such a time. The resistance is recognized 
thereby immediately before finishing the screwing, so 
that the operating feeling is heightened. The arm part is 
easily formed. A slant continuing to the projection is 
preferably formed, fn such a way. the resistance may be 
gradually increased when engaging the arm part and 
the projection, and the operating feeling is naturally 
sensed. 

[0031] The elastically deforming direction of the 
arm part may be selected from the circumferential or 
radius directions of the cylinder part. Depending upon 
situations, the elastic deformation may be provided in 
both of the circumferential and radius directions. 
[0032] When the first engaging part is formed to be 
a substantially V-shaped engaging part, it is preferable 
that the engaging part is formed in the vicinity of the 
screw starting end of the first screw part, and the notch 
is provided between the screw starting and finishing 
ends of the second screw part. The resistance is recog- 
nized thereby immediately before finishing the screw- 
ing, so that the operating feeling is heightened. The 
elastic force of the engaging part can be functioned as 
the related art torque detecting mechanism. 
[0033] When the first engaging part is a convex part 
elastically deformable as rising and setting in a diameter 
direction from the outer periphery of the cylinder part, it 
is preferable that the second screw part is to be a dou- 
ble-screw thread, and the cylinder part is preferably 
formed with a positioning projection for engaging the 
end of the double-screw thread. In such a manner, the 
positioning projection is engaged with the end of the 
second screw part, so that the structure is composed as 
the convex part is held at a position engaging the screw 
starting end of the second screw part, and a positioning 
performance at attaching the cap is improved. In addi- 
tion, if the positioning projection is. at pulling, engaged 
with the end part of the second screw part, a drawing 
timing may be perceived. The convex part may be 
directly elastically deformable in itself, or may be made 
indirectly elastically deformable by providing a biasing 


member to effect the convex part in a projecting direc- 
tion from the cylinder. 

[0034] The invention will be practically explained, 
referring to the embodiments. 

5 

1st Embodiment 

[0035] Fig.lA shows a cross sectional view of the 
structure of the fuel pouring inlet according to a first 

w embodiment of the present invention. Fig.lC shows a 
perspective view showing a state where a cap 1 is 
removed from a filler neck pipe 2. This structure of the 
fuel pouring inlet is applied to a structure of a fuel pour- 
ing inlet for a gasoline tank of automobile. 

15 [0036] The structure of the fuel pouring inlet com- 
prises the cap 1 and the filler neck pipe 2, and the cap 1 
comprises a cylindrical cover part 10 having a bottom 
and a cylinder part 1 1 extending via a torque detecting 
mechanism 1 6 from the cover part 1 0. The cover part 1 0 

20 is disposed with a ring shaped gasket 17, and is pro- 
vided therein with the torque detecting mechanism 16 
and a sound mechanism (not shown). 
[0037] On an outer circumferential surface of the 
cylinder part 1 1 . the first screw part 12 of a single screw 

25 thread projects outside in a radius direction, and a dis- 
tance between a screw starting end part 12a of the first 
screw part 1 2 and a screw terminal end part 1 2b falls in 
a range of around 360 degree of the outer circumfer- 
ence of the cylinder part 1 1 . At the screw starting end 

30 part 12a of the first screw part 12, an arm part 14 
extending to a front end side of the cylinder 11 and 
bending around 30 degree is formed turnably following 
the outer circumferential surface of the cylinder part 1 1 . 
On the outer circumferential surface of the cylinder part 

35 11 around the arm part 14. a concave part 15 is pro- 
vided in order to form the arm part 14 to be separated 
from the outer circumferential surface of the cylinder 
part 1 1 and allow elastic deformation of the arm part 14 
if the cap 1 is molded by injection molding. It is not 

40 always necessary to provide the concave part 15 if the 
arm part 14 is separated from the outer circumferential 
surface of the cylinder part 11. In this embodiment, the 
first screw part 12 and the arm part 14 are injection- 
molded of polyamide integrally with the cylinder part 1 1 . 

45 A bore can be formed instead of the concave part 1 5. 
[0038] A filler neck pipe 2 has a metal-made cylin- 
drical opening part 20 at the front end, and when the 
gasket 1 7 is attached under pressure to the circumfer- 
ence at the front end of the opening part 20. the opening 

so 29 is air-tightly closed by the cap 1 . Further, at the outer 
circumferential surface of the opening part 20, a lid 21 is 
turnably held and is biased by a spring 22 to close a rear 
end opening of the opening part 20. The opening part 
20 is formed with three vent holes 23. 

55 [0039] On the inner circumferential surface of the 
opening part 20, the second screw part 24 of the single 
screw thread is formed projecting inward in the radius 
direction. A screwing distance of the second screw part 
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24 falls in a range of 360 degree in an inner circumfer- 
ence of the opening part 20. A projection 25 is formed 
under the screw terminal end part 12b of the second 
screw part 24, and a projecting thread part 26 is formed 
continuing from the projection 25, the projecting thread 
part 26 becoming lower in height as separating from the 
projection 25 on extension of the second screw part 24. 
[0040] In the structure of the fuel pouring inlet of the 
instant embodiment, when the cap 1 is tightened on the 
filler neck pipe 2, the cylinder part 11 is at first inserted 
in the opening part 20. Hereupon, a notch is formed in 
the second screw part 24 as shown in Fig. IB, and the 
horizontal distance (a) of the notch is slightly larger than 
the horizontal length (b) of the arm part 14. Accordingly, 
the arm part 14 passes through the notch of the second 
screw part 24, and the first screw part 1 2 contacts the 
second screw part 24. Then, the cap 1 is turned clock- 
wise so the first screw part 12 engages the second 
screw part 24, and the screwing starts. When the cap 1 
is rotated around 360 degree, the front end of the arm 
1 5 gets over the projection 25 just before finishing of the 
screwing, and if the screwing goes ahead further, the 
gasket 17 is attached under pressure to the circumfer- 
ence of the front end of the opening part 20 and the 
screwing is finished Fig.1 shows the screw finished 
position. Namely, with respect to the cylinder part 1 1 , 
the screwing is accomplished at the position where the 
front end of the arm part 1 4 further rotates until the posi- 
tion shown in Fig 1 from an apex of the projection 25. 
Incidentally, the aforementioned relationship of (a) and 
(b) is same as modifications shown in Figs.2 to 4. 
[0041] At the screw accomplished position shown in 
Fig.1, the torque detecting mechanism 16 works, and 
the cylinder part 1 1 does not rotate but the cover part 10 
only rotates clockwise, and the sound mechanism (not 
shown) issues a sound for the operator to recognize it, 
so that the gasket 1 7 may be prevented from dullness 
caused by over tightening. 

[0042] When taking off the cap 1 from the filler neck 
pipe 2, the cover part 10 is rotated counterclockwise, 
and the cylinder part 1 1 is also rotated in synchroniza- 
tion. The moment of rotation, compression of the gasket 
1 7 is released, the fuel steam slowly discharged in the 
atmospheric air from a space formed between the cap 1 
and the filler neck pipe 2. 

[0043] Immediately after starting the rotation of the 
cylinder part 11, the front end of the arm part 14 con- 
tacts the projection 26, and while the arm part 14 is 
gradually elastically deforming in an upper right direc- 
tion of Fig.1, it gets to the position of the projection 25. 
Accordingly, the resistance by the elastic force of the 
arm part 1 4 gradually increases, and also in this dura- 
tion the fuel steam is released in the atmospheric air. 
[0044] The front end of the arm part 14 gets over 
the projection 25, so that the resistance from the arm 
part 14 is released, and thereafter the cap 1 can be 
lightly rotated. If the screw starting end part 12a of the 
first screw part 12 is separated from the screw starting 


end part of the second screw part 24, the cap 1 can be 
removed from the filler neck part 2. 
[0045] Thus, according to the structure of the fuel 
pouring inlet of the present embodiment, due to the 

5 resistance effected by the elastic deformation of the arm 
part 14, it is difficult to rapidly rotate the cap 1, and a 
time while the arm part 14 is caused to be elastically 
, deformed is inevitably lengthened. Since the fuel steam 
is discharged bit by bit in the air in this duration and the 

10 pressure of the fuel steam is lowered, at a time when 
the front end of the arm part 14 gets over the projection 
25, the pressure of the fuel steam is almost an atmos- 
pheric pressure. Accordingly, it is possible to shorten 
the screw distance from the time when the front end of 

is the arm part 14 gets over the projection 25 at removing 
the cap 1, exhibiting the operational excellency. Even if 
the engagement between the first screw part 12 and the 
second screw part 24 is released, there is no disadvan- 
tage that the fuel steam is spouted at once. 

20 [0046] The resistance by the elastic deformation of 
the arm part 14 is, when tightening the cap 1, height- 
ened only the moment when the front end of the arm 
part 14 gets over the projection 25. When taking off the 
cap 1 , the resistance is slowly heightened immediately 

25 after rotating it counterclockwise, and the resistance 
suddenly fades away when the front end of the arm 1 4 
gets over the projection 25, and thereafter no resistance 
is perceived. Therefore, the structure is excellent in the 
operating feeling. 

30 [0047] Figs. 2 to 5 illustrate modified examples of 
the embodiment 1 . A structure of a fuel pouring inlet 
shown in Fig.2 is that the arm part 14 is elastically 
deformable in the radius direction of the cylinder part 1 1 
and is defined with a bore 1 5 for allowing deformation of 

35 the arm part 1 4. A structure of a fuel pouring inlet shown 
in Fig.3 is that the arm part 14 is elastically deformable 
in the circumferential direction of the cylinder part 1 1 
and is defined with a concave part 15 (a bore being 
allowed) for allowing deformation of the arm part 14. 

40 Also a structure of a fuel pouring inlet shown in Fig.4 is 
that the arm part 1 4 is elastically deformable in the cir- 
cumferential direction of the cylinder 1 1 and is defined 
with a concave part 15 (a bore being allowed) for allow- 
ing deformation of the arm part 14. In a structure of a 

45 fuel pouring inlet shown in Fig.5, the arm part 14 
extends almost in an axial direction of the cylinder part 
1 1 , extending from the upper part of the cylinder part 1 1 
across the first screw part 1 2. This arm part 14 is elasti- 
cally deformable in the radius direction of the cylinder 

so part 1 1 , and is defined with a bore 15 for allowing defor- 
mation of the arm part 14. A protrusion 14a being pro- 
jected in the radius direction of the cylinder part 1 1 is 
formed at the tip end of the arm part 14. The protrusion 
1 4a contacts the projection 25. 

55 [0048] As illustrated, the elastic deforming direc- 
tions may variously selected, and the arm 14 may also 
be variously shaped. 
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2nd Embodiment 

[0049] Fig.6 illustrates the structure of the fuel pour- 
ing inlet according to a second embodiment of the 
present invention. This structure of the fuel pouring inlet 
is the same as the first embodiment excepting different 
structure to be described in the following. 
[0050] The cylinder part 1 1 has a first screw part 1 2 
of a double screw thread, and an elastically deformable 
engaging part 3 of a substantially V-shape is formed in 
the screw starting end 12a of the first screw part 12. 
One end 30 of the engaging part 3 is a one body with 
the first screw part 12 and is elastically deformable in 
directions that the other end 31 is near to and remote 
from the one end 30. 

10051] The opening part 20 has the second screw 
part 24 of a double screw thread, and between the 
screw starting end 24a of the second screw part 24 and 
the screw terminal end 24b, as shown in Figs.7 and 8, a 
notch of a horizontal distance (a) is formed. 
[0052] The engaging part 3 is substantially V- 
shaped. and is allowed for elastic deformation following 
the outer circumferential surface of the cylinder part 1 1 
by the concave part 32 formed in the periphery. A hori- 
zontal distance (b) between the end 30 and the other 
end 31 is slightly larger than the horizontal distance (a) 
of the notch under a condition where no force is effected 
on the engaging part 3. 

[0053] In the structure of the fuel pouring inlet of the 
instant embodiment, when the cap 1 is tightened on the 
filler neck pipe 2. the cylinder part 11 is at first inserted 
in the opening part 20 and the cap 1 is turned clockwise. 
Then, the front end of the engaging part 3 engages the 
notch of the horizontal distance (a) formed between the 
screw starting end 24a of the second screw part 24 and 
the screw terminal end 24b, and under this condition, 
the cap 1 is pressed in the axial direction. Thereby, the 
engaging part 3 is pressed by the notch to cause the 
elastic deformation as shown in Rg.8, and if further 
pressing, a condition shown in Fig. 7 is generated. The 
first screw part 12 engages the second screw part 24 so 
as to start the screwing. If the cap 1 is rotated clockwise 
around 45 degree, the screwing is finished. At this 
screw finished position, the torque detecting mecha- 
nism 16 is worked, and the cylinder part 11 is not 
rotated but the cover part 10 only is rotated clockwise. 
The sound mechanism (not shown) issues a voice, and 
the operator recognizes it, thereby enabling to prevent 
the gasket 1 7 from being made dull. 
[0054] When taking off the cap 1 from the filler neck 
pipe 2, the cover part 10 is rotated counterclockwise, 
and the cylinder part 1 1 is also rotated in synchroniza- 
tion. The moment of rotation, compression of the gasket 
1 7 is released, the fuel steam is slowly discharged in the 
atmospheric air from the space formed between the cap 
1 and the filler neck pipe 2. 

[0055] The other end 31 of the engaging part 3 con- 
tacts the screw terminal end 24b of the second screw 


part 24 under a condition that the cylinder part 11 
rotates around 45 degree, and if further rotating coun- 
terclockwise, the engaging part 3 is elastically deformed 
as the other end 31 approaches one end 30. Accord- 

5 ingly, the operator perceives the resistance and pulls 
the cap in the axial direction while rotating it counter- 
clockwise. Since the horizontal distance (b) of the 
engaging part 3 is sm^Jler than the horizontal distance 
(a) by the elastic deformation as shown in Fig.8, the 

to operator can pull the cap 1 . 

[0056] In the structure of the fuel pouring inlet of the 
present embodiment, since the engaging part 3 
engages the notch when removing the cap 1, the cap 
cannot be removed by only rotating the cap 1 . Thus, the 

15 cap 1 is exactly prevented from rapidly opening. 

[0057] When removing the cap 1 , until the engaging 
part 3 engages the notch and under the condition that 
the engaging part 3 engages the notch, the fuel steam 
slowly goes out in the atmospheric air from the space 

20 between the cap 1 and the opening part 20. Accord- 
ingly, the time that the steam slowly goes out in the 
atmospheric air is longer, and there is no disadvantage 
that the fuel steam is spouted at once. 
[0058] In the present embodiment the examples of 

25 the double screw thread are shown in the first screw 
part 12 and the second screw part 24 (simplified in 
Figs.7 and 8). and of course the same working and 
effect can be brought about in the single screw thread. 
[0059] Fig.9 shows a modification of the second 

30 embodiment. In the structure of the fuel pouring inlet 
shown in Fig.9, the end 30 and the other end 31 of the 
engaging part 3 are independent and composed elasti- 
cally deformably. 

[0060] In this structure, when the cap 1 is tightened, 

35 it is pressed by the screw starting end 24a of the first 
screw part 24 and the screw terminal end 24b, so that 
the engaging part 3 is elastically deformed in a direction 
that the end 30 and the other end 31 approach each 
other, and the engaging part 3 is pressed into the notch 

40 and the screwing starts. 

[0061] When removing the cap 1 , the other end 31 
is pressed by the screw terminal end 24b and is elasti- 
cally deformed, and if further pulling the cap 1, the 
engaging part 3 is elastically deformed in the direction 

45 that one end 30 and the other end 31 more approach, 
and the cap 1 can be pulled out at a time that the hori- 
zontal distance (b) of one end 30 and the other end 31 
is smaller than the horizontal distance (a) of the notch. 
Since the number of steps for pulling the cap 1 is 

so increased in comparison with the embodiment in Figs. 6 
to 8, the time that the fuel steam goes out into the 
atmospheric air is more lengthened, and there is no dis- 
advantage that the fuel steam is spouted at once. 

55 3rd Embodiment 

[0062] Fig. 10 shows the structure of the fuel pour- 
ing inlet according to a third embodiment. This structure 
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of the fuel pouring inlet is the same as the first embodi- 
ment excepting different structure to be described in the 
following. 

[0063] In the inner periphery of the cylinder 1 1 , an 
independent engaging ring 4 is coaxially disposed. The 
engaging ring 4, as shown in Fig.1 1 , comprises an elas- 
tically deformable ring shaped spring part 40 and a pair 
of convex parts 41 in opposition by 1CD degree project- 
ing in the outer circumferential direction. Front ends of 
the convex parts 41 are curved, projecting outward in 
the diameter direction from windows 18 formed in the 
cylinder part 1 1 and are engageable with the second 
screw part 24. When the spring part 40 is elastically 
deformed in a diameter shrinking direction, the convex 
parts 41 are set in the winders 18 so as not to interfere 
with the second screw part 24. 

[0064] On the outer circumference of the cylinder 
part 11, a pair of positioning projections 19 are formed 
extending toward the front end of the cylinder part 1 1 at 
positions off by 90 degree from the windows 18, and are 
composed such that they engage the notches 27 of the 
horizontal distance (c) formed in the second screw part 
24 of the double screw thread. 

[0065] In the structure of the fuel pouring inlet of the 
present embodiment, when the cap 1 is tightened onto 
the filler neck pipe 2, the cylinder part 11 is at first 
inserted in the opening part 20, and the positioning pro- 
jections 1 9 are engaged with the notches of the horizon- 
tal distance (c) formed in the second screw part 24. 
Thereby the positioning can be easily carried out. 
[0066] Subsequently, the cap 1 is more pressed. 
Then, the convex part 41 contacting the second screw 
part 24 receives reaction of pressure from the second 
screw part 24 and is pressed inward in the diameter 
direction, and the spring part 40 is elastically deformed 
in the diameter shrinking direction, whereby the convex 
parts 41 are set in the windows 18. Thereby the cap 1 
can be advanced further inside, and the convex parts 41 
get over the second screw part 24. 
[0067] Then, by the elastic force of the spring part 
40, the convex parts 41 project in the diameter direction 
and engage the second screw part 24, and if rotating 
the cap 1, the convex parts 41 serve as the first screw 
part 12 and screw in mesh with the second screw part 
24. Thereafter, rotating it 45 degree, the torque detect- 
ing mechanism is worked to accomplish the tightening. 
[0068] When removing the cap 1 from the filler neck 
pipe 2, if the cap 1 is reversely rotated, the convex parts 
41 serve as the first screw part 12, and the cap 1 goes 
back to the opening as engaging the second screw part 
24. Then, the positioning projection 19 is restrained in 
rotation at the position that it contacts the end of the 
notch 27 of the second screw part 24. Therefore, even if 
the pressure of the fuel steam is high, the cap 1 is pre- 
vented from rapidly opening. 

[0069] If the cap 1 is pulled against the biasing force 
from the spring part 40, the convex parts 41 are elasti- 
cally deformed in the diameter shrinking direction of the 


spring part 40, so that they are set in the windows 18 
and get over the second screw part 24 and the cap 1 
can be taken off from the filler neck pipe. 
[0070] Therefore, also in the present embodiment, 

5 the number of steps for pulling the cap 1 is more 
increased, and the time that the fuel steam goes out into 
the atmospheric air is more lengthened, and there is no 
disadvantage tat the fuel steam is spouted at once. 
[0071] Figs. 12 shows modification of the structure 

io of the fuel pouring inlet according to the third embodi- 
ment of the invention. 

[0072] In this modification, the spring part 40 and 
the convex parts 41 are integrally formed with the cylin- 
der part 11. Other specifications are same as the 

75 embodiment in Figs. 1 0 and 1 1 . In other words, the con- 
vex part41 are integrally formed with the cylinder part 1 1 
through the spring part 40 as an elastic member. 
[0073] That is to say, according to the inventive 
structure of the fuel pouring inlet, by preventing rapidly 

20 opening the cap, there is no disadvantage tat the fuel 
steam is spouted at once. The engaging distance 
between the first screw part and the second screw part 
can be shortened, the rotating operation of the cap is 
made very easy. 

25 [0074] Although the invention has been described 
in its preferred form with a certain degree of particular- 
ity, it is understood that the present disclosure of the 
preferred form can be changed in the details of con- 
struction and in the combination and arrangement of 

30 parts without departing from the spirit and the scope of 
the invention as hereinafter claimed. 

Claims 


35 1 . A structure of a fuel pouring inlet comprising: 

(A) a cap comprising: 
a cover part; 

40 a cylinder part extending from said cover 

part; 

a ring shaped sealing part furnished to a 
side of said cylinder part of said cover part; 
and 

45 a first screw part defined in an outer 

peripheral face of said cylinder part; and 

(B) a filler neck pipe comprising: 

so an opening part; and 

a second screw part defined in an inner 
peripheral face of said opening part, said 
cap closing said opening part by engaging 
the first screw part and the second screw 

55 part; 

(C) a first engaging part elastically deforming in 
one of a circumferential direction and a diame- 
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ter direction, said first engaging part being pro- 
vided in one of the outer peripheral face of said 
cylinder part and the inner peripheral face of 
the opening part; 

(D) a second engaging part engageable with s 
said first engaging part, said second engaging 
part being provided in the other of the outer 
peripheral face of said cylinder part and the 
inner peripheral surface of the opening part; 
wherein, when mounting said cap, said first 10 
engaging part is engaged with said second 
engaging part and is elastically deformed, and 
after releasing* the engagement of said first 
engaging part and said second engaging part, 
said first screw part and the second screw part is 
are screwed whereby said cap is fitted and 
secured on said tiller neck pipe, and 
wherein, when removing said cap, said first 
engaging part is engaged with said second 
engaging part and is elastically deformed, and 20 
after releasing the engagement of said first 
engaging part and sard second engaging part, 
the engagement between said cap and said 
filler neck pipe is released. 

25 

2. A structure of a fuel pouring inlet according to claim 
1 , wherein said first engaging part comprises an 
elastic arm part provided in the outer peripheral 
face of said cylinder part, and said second engag- 
ing part is a projection defined in the inner periph- 30 
eral face of said opening part. 


said cylinder part through an elastic member. 

6. A structure of a fuel pouring inlet according to claim 
4, wherein said convex part is formed on an elasti- 
cally deformable ring member which is disposed in 
an inner periphery of said cylinder part so as to 
project said convex part through a window provided 
in said cylinder part. 


3. A structure of a fuel pouring inlet according to claim 
1 , wherein said first engaging part is substantially 
V-shaped, projecting from the outer peripheral face 35 
of said cylinder part and elastically deformable, fol- 
lowing the outer peripheral face, in directions such 
that a first end of said first engaging part is near to 
and remote from a second end, and said second 
engaging part is a notch formed in said second 40 
screw part to allow said first engaging part to pass 
while being elastically deformed. 


4.. A structure of a fuel pouring inlet according to claim 
1 , wherein said first engaging part comprises a con- 45 
vex part elastically deformable as rising and setting 
in a diameter direction from said outer peripheral 
face of said cylinder part, and said second engag- 
ing part comprises said second screw in itself, and 
said convex part passes said second screw part so 
under a condition that it is set from said cylinder 
part, and when said convex part projects from said 
cylinder part, said convex part serves as said first 
screw part which is engageable with said second 
screw part. ss 

5. A structure of a fuel pouring inlet according to claim 
4, wherein said convex part is integrally formed with 
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(54) Structure of fuel pouring inlet 

(57) An elastic arm part (14) is provided on an outer 
periphery of a cylinder part (1 1) of a cap (t), and a pro- 
jection (25)is formed in an outer periphery of an opening 
part (20). When the cap (1) is loosened, the arm part 
(14) engages the projection and is elastically deformed 
and after releasing the engagement of the arm part (1 4) 
and the projection (25), an engagement between a first 
screw part (12) and a second screw part (24)is 
released. Even if an engaging distance between a first 
screw part (12) and a second screw part (24) is short, 
the cap (1)is prevented from rapidly opening, and it is 
possible to lengthen a time a fuel steam is slowly dis- 
charged from the opening part. 
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